Muno6pHayku Poccun

®denepanbHOE rOCyIapCTBEHHOE OI0JKETHOE 00pPa30BaTEIbHOE YUPEKICHUE

BBICITIETO 00pa3oBaHUs
«OpeHn0yprckmuii rocyiapcTBeHHBIH YHHBEPCUTET»

Kadenpa npuknaaHoit MareMaTuku

PABOYAS ITPOT'PAMMA
JIACHTUTUIMHBI

«@JIT.1 Cospemennvie mamemamuieckue n0OX00bl 8 MOOEIUPOBAHUU»

YpoBeHb BhICIIEro 00pa3zoBaHus
BAKAJIABPUAT

HanpaBneHHe IIOArOTOBKH

09.03.01 Undhopmamuka u evlyuciumenbias mexHuxkd
(KO M HAMMEHOBAHHUE HAIIPABJICHUS ITOJIrOTOBKH )

Buviuucrumenvuvie mauiunvl, KOMIIEKCbl, CUCIMEMbL U Cemi
(HaMMeHOBaHHE HAMPABICHHOCTH (TIpodIIst) 00pa30BaATEIBLHON MPOrPAMMBI)

KBanudukamus
baxanasp

dopma o0yueHus
Qunas

I'on mHabopa 2025

2206840



PaGouass mnporpamma mucnmmumanbsl «@/7.1 Coepemennvie mamemamuyeckue nooxoosl
MOOeNUposanuuy pacCMOTPEHA U YTBEP)KICHA Ha 3acelaHuK Kadeapbl

Kadenpa npukiaaHoi MaTeMaTuKu

HaumerogaHue xageopui

nporokon Ne £ or"jo " wwbips 2047

3aBenyrommii kadenapoi

Kadeapa npukiaHoi MaTeMaTUKH /— W.I1. Bonoaypuna
HaumeHoeanue xageopwi noonuce pacuugposxa noonucu
Hcnonnumenu: %c/f
npodeccop W.I1. BononypuHa
00MHCHOCMY noonuce pacuughposxa noonucu
JIOLIEHT - r# JI.M. Aanudepona
Q0NHCHOCTMY n pacuugppoeka noonucu
CTapIIni IIPEIo1aBaTellb JI.C. I'punmnHa
00NIAHCHOCTL n b pacwugposxa noonucu
COI'JTACOBAHO:
Ilpencenatens METOANYECKOW KOMHUCCHH IO HAITPABJICHUIO IIO,ZII‘OTO!?% ) W
.09.03.01 MadopmaTrka ¥ BEIYUCIUTEILHAS TEXHUKA T, N
KOO HAuUMEeHOBaHue AuUYHaA noofiucey pacwugposxa noonucu
Wml?zfjuenom dbopmupoBanus pona YYHOU o6pa60215u JIOKYMEHTOB
MUYHAA NOONUCH pacuughposka :wOnucu

YOJTHOMOYEHHBIH IO Ka4ecTBY (axyibrera
7% C.H. Mopo3oBa

nuuHas nodnice pacwugpoexka noonucu

Ne perucrtpanuu

\
© Bononypuna M.I1.,
© I'pumuna JI.C,
©Annudepona JI.M., 2025
© 0Ory, 2025

[§9]



1 Ilean u 3a7a491 OCBOEHUS JUCHUTIIUHBI

ean (1esm) OCBOCHUS AUCITUTIUHBI:

HAyuumsbCcsi noayuams, 00pabamvléams U UCNOIb308AMb UHDOpMaAyuo 00 00veKkmax, Komopwvie
83AUMOOeUCMBYIOM Mexcdy co00ll U 8HeuiHell CPeOoll.

3agaun:

-0671a0€eHUue  CMyOeHmamu  HeoOXOOUMbIM — MAMeMamuyeckum  annapamom,  NO360JAOUUM
AHAUZUPOBAMb, MOOEIUPOBAMb U PeUamb NPUKIAOHbLe 3a0ayl;

- paseumue 102UecK020 U Al20PUMMUYECKO20 MbIUULEHUs CIYOEeHMO8;

- pazgumue y CmyoeHmos8 YMeHUsi CaMOCMOAMeNbHO PACWUPAMb C8OU MameMamuyecKue 3HAHus u
npPoBOOUMDb 3AMeH) PedibH020 00beKma Ulu Npoyecca Mamemamuieckol mooenvlo, 6onee YOoOHOU O
9KCNEPUMEHMATILHO20 UCCLe008aHUsL ¢ NoMOWb0 DBM,

- oe1adeHue cmyOeHmamu Memooamu cO30aHUs AHATUMUYECKUX, YUCTIEHHbIX U BEPOAMHOCHMHBIX
MoOernel, a maKice MmexHoN02UU KOMNbIOMEPHO20 MOOENUPOBAHUS.

2 MecTo UCHUILUINHBI B CTPYKTYype 00pa3oBaTe/IbHOM MPOrpaMMbl

JucnunnuHa siBisiercs GpakyabTaTUBHON(BIM)
[IpepexkBusuThl gucuumuiunbl: b1./[.5.10.2 Mamemamuueckuti ananu3s
[TocTpeKBU3UTHI AUCUUIUTHHBL: Omcymcemayiom

3 TpeGoBanus k pe3yjabTraraMm 00y4YeHUs M0 TUCHUILINHE

[Iponiecc n3yyeHHs QUCHUIUTMHBI HAIIPaBJIeH Ha (JOpMUPOBAHHE CIEAYIONINX PE3YJIbTATOB O0yUCHHS

[Tnmanupyemble pe3yabTaThl
o0y4yeHMs 110 JUCLUIUINHE,
Kon n HanmeHoBaHue Kon n HanMeHOBaHUE UHAMKATOPA
. XapaKTEPU3YIOIINE ITAITbI
(bopMHpyEMBIX KOMITETCHIINH JOCTIKEHUS] KOMITETCHIIUT
dopmupoBaHus
KOMITETCHIINH
ITK*-1 Cnoco6en npoBonuth  |[IK*-1-B-4 YmMeet: pazpabaTsiBaTh 3HATh:
aHaJIN3 UCXOTHBIX TOCTAHOBOK |TEXHWYECKHE TPEOOBAHUS IS BHIMIOJIHEHUSI | OCHOBBI MOJICIIMPOBAHUS
MIPOEKTHBIX 33j1ad, MIOCTaBJIEHHON 3a7a4M, IPUMEHSTh BBICOKOIIPOU3BOAUTENBHBIX
pa3pabaTbIBaTh JUCKPETHBIE MOJTy4YCHHBIC 3HAHUS K Pa3IHIHBIM IU(GPOBBIX ABTOMATOB,
MOJIENN HpeIMETHBIM 00J1aCTAM JJIEKTPOHHBIE CXEMBI
BBICOKOITPOU3BOIUTENIBHBIX CpeacTB 00pabOTKH U
U(POBBIX AaBTOMATOB, nepupepuiHbIX YCTPOUCTB.
pa3padaTbIBaTh AIIEKTPOHHBIE YMeTh:
CXEMBI CpeICTB 00pabOTKU U pa3pabaThIBaTh
nepudepuiHbIX YCTPONUCTB Ha TEXHUYECKHE TPEOOBAHUS
6a3e MUKPOIPOLIECCOPOB, JUIs1 BBITTOJTHEHUS
MIPOBOJIUTH PacueT PeKUMOB MOCTaBJICHHOW 3aJ1auH,
palboThI BHIYUCIUTENBHBIX MIPUMEHSTH MTOJTyYSHHbIE
MaIlliH, KOMIUIEKCOB, CHCTEM U 3HaHUS K Pa3IHIHBIM
cereit MPEIMETHBIM 00J1aCTIM
Baajgers:
HaBBIKAMHU PELICHUS
HAyYHBIX 33]1a4 B CBSI3U C
MIOCTaBJICHHOMW IEJIBIO U B
COOTBETCTBUH C BHIOpPAHHOM




Kon n HaumeHoBanue Kon u HaumMeHoBaHuE MHIUKATOPA
bopMUPYEMBIX KOMIIETCHITHIA JOCTHXKEHUS KOMIIETCHIIHA

[TnaHupyembie pe3ysbTaThl
o0ydeHus 1O TUCIUTLINHE,
XapaKTEePU3YIOIIUE ITAIIBI
dbopmupoBanus
KOMIIETEHIINHI

METOAUKON IIPOBOJIUTH
MaTEMaTHYECKOE U
KOMIIBIOTEPHOE
MOJIEITMPOBaHUE
BBICOKOIIPOU3BOJUTEIBHBIX
IU(PPOBBIX AaBTOMATOB.

4 CTpyKTYpa H coJepkaHue JUCUUIIHHbI

4.1 CTpykTypa 1M CUHIIIHHBI

OO61mas TpyA0EeMKOCTh AUCHHUIUINHBI COCTaBIsAEeT 3 3aueTHbIe enuHullbl (108 akageMuyecKkux 4acos).

TpynoemMkocTs,
Bun paboter aKaJeMHYCCKHUX YaCOB
6 cemecTp BCETO

OO0mas Tpy10éMKOCTh 108 108
KonrakrHasi pabora: 34,25 34,25
Jlexmum (J1) 16 16
ITpaktryeckue 3anstus (I13) 18 18
ITpomexyTouHas aTTectanus (3a4eT, SK3aMeH ) 0,25 0,25
CamocrosiTelibHas pa6oTa: 73,75 73,75
- camonoo2omogka (npopabomxa u nOGMopeHuUe N1eKYUoHH020 Mamepuaia u
mMamepuana y4eOHuUK08 u y4eOHblx nocooull;

- U3yueHue pazoenos Kypca 8 cucmeme 3J1eKmpoOHHO20 00VUeHUsl;

- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM,
- 10020MOBKA K pYOEI’CHOMY KOHMPOJIIO U M.N.)
Bua uToroBoro KOHTpoJIA (3auer, Ik3aMeH, 1M depeHIUPOBAHHBIH 3ayer
3a4er)

Pazgensl AUCHUIUINHBI, U3y4aCMBbIC B 6 CCMECTPE

KonngecTBo yacoB
Ne HaumeHnoBanwme pasnenon ayAutopras BHEAY]I.
pasnena BCETO pabota
T 13 | P pabota
1 OCHOBHbIE IOHATHS MOJIETTUPOBAHUS 24 4 4 16
2 MeTopl TOCTPOEHUS MATEMATUYECKOW MOJIENIH 34 6 6 22
3 OCHOBBI TCOPUH TTOO0OUS 17 3 2 12
4 OCHOBBI YHCIIEHHOTO MOJIETUPOBAHUS 17 3 2 12
5 OCHOBBI CUCTEM KOMITBIOTEPHOM MaTEMaTUKU 16 2 2 12
Utoro: 108 18 | 16 74
Bcero: 108 18 | 16 74




4.2 Cogepxanme pa3iejioB IUCUUNINHBI

Ne 1 OcHOBHBIE OHSITUSI MOJIeJTUPOBAHUS

Knaccugukayusa mooeneti. Buovr  moodenuposanus. Mamemamuueckoe U KOMNbIOMEPHOE
Moodenupoganue.  Imanvl  MAMEMAMUYecKo20  MOOeIuposanus.  Aumaiuz  memoooe  peulenus
MaAMeMamuyeckux Mooenell: aHATUMUYecKull Memoo, YUcieHHvle Mmemood, memoo Moume-Kapio.
Hugpopmayuonnvie cucmemvl npoeKmupo8anuuss U MoOeaupo8aHusl.

Ne 2 MeToabl MOCTPOEHUSI MaTeMAaTHYECKOH Mo/1eJIn

Ilocmpoenue mamemamuueckux mooesnel Ha 0CHO8e 3aKOHO8 COXPAHEHUsl. paOUOAKMUBHbIL pacnao,
A6IeHUe NO2IoujeHUs, CNOHMAHHOe U3NyYyeHue, peakxmusHoe Ogudcenue. lIpumenenue GyHoameHmanibHvlx
ypaeHeruil huzuxu (Memoo om «odweeo K yacmuomyy). Mepapxuueckuil nooxo0 Kk nocmpoeHuro mooeet
(mMemoo om «npocmoco K crodcHomy»). Memoo eapuayuonnvix npunyunos. Hcnonvzosanue npunyuna
HaumeHbue2o Oeticmsus 6 Gopme Jlacpansca u I amunomona. Ilocmpoenue mooeneti Ha 0CHO8e Memooa
aunanocutl. dmanvl cO30AHUSL AHATUMUYECKOU MOOEIU PEANlbHbIX 00bEKMO8.

Ne 3 OcHOBBI TeopuHu OO0

IlooobHoe macwmabdbuposarnue, KocseHHOe Nnodobue, yciosHoe noodobue. Teopema Hvromona, I1-
meopema, meopema Kupnuuesa-Iyxmana. Memoo nodobnoco macwmabuposanus ypaeuenuu. Memoo
UCNONL308AHUSL XAPAKMeEPHbIX macuumabos. Hauanvnvle u epanuynbvle yciosus 0as 3a0a4i KO2EPEHMHO20
VCUNEeHUSL UMNYTbCOS.

Ne 4 OcHOBBI YHCJI€HHOTO MO/1eJIUPOBAHMS

Ilonamue o ouckpemunom ananoce mamemamuyeckou moodenu. Ilocmpoenue pasHOCMHOU cXxembi.
Ilocmpoenue pasnocmuvix ypasnenuti. Memoowvl YuUcIeHHO20 peulenuss Mamemamuieckux mooeneu: memoo
Diinepa, memoo Dinepa-Kowiu, memoo Pynee-Kymma, memoos npocHo3a-koppexkyuu, 3KCHepUMeHmanbHas
oyenka evibopa waza unmezpuposanus. Oopabomka noay4eHHou UHpopmayuu.

Ne 5 OcHOBBI CHCTEM KOMIIBIOTEPHOH MaTeMATHKH

Mooenuposanue pusuueckux senenuil ¢ cucmeme Excel. Mooenuposanue osusicenus nebecrozo mena
noo Oelicmeuem cun msaeomenus. Jleusxcenue mena 6 noje cuivl msaxcecmu 3emau. [lgudicenue 3apsaxcenou
yacmuywl 6 Ky1oHo8cKkom noie. Mooenuposanue ¢usuueckux cucmem 6 cpede MathCAD.

4.3 [lpakTuyeckue 3aHATHA (CEMUHAPDI)

Ne Kon-Bo
Ne 3ansaTHa Tema
paszgena 4acoB

1 1 KagecTBeHHast Teopust TMHAMUYECKHX cucTeM. PU3nUecKuit 4
MasaTHHK. [lapamerprueckuil MmasTHUK. /[BOMHON MasTHUK.

2 2 Junamuka 6nonornyeckux nonyssiuii. Moaens ManbTyca 2

3 2 KomnbroTepHoe MO/IeIMpPOBAaHNUE M0JIETa CBEPX3BYKOBOI'O camMoJIeTa 4

4 3 KomnbroTepHoe MoJIenupoBaHUE CTBIKOBKH KOCMHUYECKOTO 2
KopabJist

5 4 WccnenoBanue pacnpoCcTpaHeHHs BOJIH Ha BOJIE 2

6 5 VccnenoBanue ypaBHeHHs, ONUCHIBatoliee (opMy Karuid KHJIKOCTH 2
Hroro: 16

5 Y4eOHO-MeTOaAMYecKoe o0ecneyeHne JUCIHUAIINHbBI



5.1 OcHoBHas auTEpaTypa

1. lllankun, A. C. Marematndeckie METOIBI M MOJICTTH UCCIIeI0BaHus onepanuii [ Tekcr] : yaeOHuK /
A. C. llankun, H. I1. MazaeBa. - M. : JlamkoB u K, 2004. - 400 c. - bubmuorp.: c. 395. - ISBN 5-94798-
342-17.

2. Cogeros, b. SI. MoxenupoBanue cucrem [Tekcrt] : mpakTukyMm: y4ued. mocodue mis By3os / b. f.
Cogeros, C. A. SIkoBnes.- 3-¢ uz., crep. - M. : Beicm. mk., 2005. - 295 c. - bubauorp.: ¢. 292. - ISBN 5-
06-004087-9.

5.2 lomosiHUTEIbHAS JIUTEPATYPaA

1. KoGenes, H. b. OCHOBBI MMHUTAaIIMOHHOTO MOJAEIHPOBAHUS CIOXKHBIX IKOHOMHUYECKUX CHCTEM:
yue6. mocooue st By30B / H. b. Ko6enes. - M. : Jleno, 2003. - 336 c. - bubmuorp.: c. 333. - ISBN 5-7749-
0309-5.

2. Tapaceuy, 0. KO. Maremarndyeckoe U KOMIIbIOTEpHOE MozenupoBaHue [Tekct] : BBOIHBIN
Kypc: ydeOHOe mocoOue Ui CTYIEHTOB BBICIINX YYeOHBIX 3aBEICHHIA, 0OYyYaIOUIMXCS MO CIEIUATLHOCTH
030100 "Uudopmaruka" / FO. ¥O. TapaceBuu.- 6-¢ uza. - Mocksa : JINBPOKOM, 2013. - 149 c. : un. -
bubmmorp.: c. 148-149. - ISBN 978-5-397-03828-7.

3. CoBpeMeHHBIE MaTeMaTHYeCKHE TOIXOJbl B MOJEIHPOBAHUM [DNEKTPOHHBIA pecypc] :
METOAMYECKUE yKa3aHHs JJIsi 00yJaronuxcs Mo 00pa3oBaTeNIbHBIM MPOTrpaMMaM BBICIIETO 00pa30BaHUs I10
HarnpasieHusM noarotoBku 01.03.02 Ilpuknagnas marematuka u uHpopmaruka, 02.03.01 Maremaruka u
komnbioTepHble Haykd, 02.03.02 dynnamenrtanpHas uHGOpPMATHKA W WH(POPMALMOHHBIE TEXHOJOTHH,
09.03.01 udopmaTtuka u BerauciauTenbHas Texauka, 09.03.02 NMuadopmanmoHHbIe CUCTEMBI U TEXHOJIOTHH,
10.03.01 Nudopmanmonnas 6e3onacuocts, 44.03.01 Ilenarornyeckoe obpazosanue / [U. I1. bononypuna u
ap.]; M-Bo obpazoBanusi u Hayku Poc. @enepannn, Denep. roc. OroaKeT. 00pa3oBar. yUpeKIESHUE BBICII.
obpazoBanus "OpenOypr. roc. ya-1", Kad. npuknaa. MareMaTuku. - DJIEKTPOH. TeKCTOBBIe aaH. (1 daiir:
0.88 M0). - Openbypr : OI'Y, 2018. - 33 c. - 3arn. ¢ Tut. 9kpana. - Adobe Acrobat Reader 6.0 - Pexxum
noctyna: http://artlib.osu.ru/web/books/metod_all/83249 20180917.pdf

5.3 llepuoanyeckue U31aHUA
HE UCIIOB3YIOTCS

5.4 UuTepHeT-pecypcesbl

1. http://eqworld.ipmnet.ru/ru/library/mathematics.htm - y4eGHO-0Opa3oBaTenbHas GU3NKO-
MaTemMaThueckas OMbIuoTeKa;
2. http://www.wolframalpha.com/ - caiiT, rIe MOXHO TPOBEPUTH pEIICHUE OTrPOMHOIO

KOJINYECTBA 33/1a4.
3. www.intuit.ru/department/ds/fuzzysets - caiit Harmonansaoro OtkpsiToro Yuusepcutera «MH-
TyUT», Kypc «BBeieHre B MaTeMaTHUeCKOe MOICIIUPOBAHUEY;
4. Tyros, B. B. MonenupoBanue cucteM U NpoueccoB [DNEeKTPOHHBIN pecypc] : AIeKTPOHHbBIN
Kypc B cucteme Moodle / B. B. Tyros; M-Bo Hayku u Beicul. oOpa3oBanusi Poc. ®denepauuu, dexnep. roc.
Oro/KET. 00pa3oBar. yupexaeHue Boicil. oOpazoBanus "OpeHOypr. roc. YH-T". - DJIEKTPOH. TEKCTOBBIE JaH.
(1 daitn: 10.2 M0). - Opendypr : OI'Y, 2020. - 10 c. - 3arn. ¢ TUT. 3kpana. - Apxusatop 7-Zip



http://eqworld.ipmnet.ru/ru/library/mathematics.htm
http://www.wolframalpha.com/
http://www.intuit.ru/department/ds/fuzzysets

5.5 IlporpammHoe o0OecnedeHue, npodeccuoHaJbHble 0a3bl JAHHBIX M HH(OPMALMOHHBbIE
CIIPABOYHbIE CHCTEMbI

1. Onepaunonnas cucrema PEJ[ OC

2. IMaker oducHbix npunokenuii LibreOffice

3. IlporpaMmHast cuctema JJisi OpraHu3aliy Bujeo-koHpepenu-cesa3u Webinar.ru

4. ABTOMaTHM3MpOBAaHHAs WHTEpPaKTUBHAs cuctema ceTeBoro tectupoBanus - AUCCT (3apeructpu-
poBana B POCIIATEHT, CBuuerenbcTBO O TIOCYIapCTBEHHOM perucrpauuu nporpammsl s OBM
No2011610456, mpaBooOnanatenb — OpeHOYprckuil roCyJapCTBEHHBIM YHHUBEPCUTET), PEKHM JOCTYIa -
http://aist.osu.ru.

5. Ilporpamma asst mpocMoTpa caiitoB Snaekc.bpaysep, cBo00IHO pacpocTpaHsemMas, BXOJUT B pe-
ectp oredectBenHoro [10. Pexxum nocryna: https://yandex.ru/legal/browser_agreement/

6. bonbmias  poccuiickas SHUMKIONEAUA [DIEKTpOHHBIM pecypc]. — Pexum pocrymna:

https://bigenc.ru/.

WNudopmanroHHbIe CLIPaBOYHBIE CHCTEMBI COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHI:

1. www.citforum.ru/ - mopran aHaIUTHYECKUX M HAYYHBIX CTaTel B 00JIaCTH MH(POPMAIIHOHHBIX TEX-
HOJIOTHH;

2. www.rsdn.ru - caiit Poccuiickoii cetu pa3paboTunkoB 10, comepHT cTaTh MO COBPEMEHHBIM
CpeICTBaM MPOrPaMMUPOBAHHS.

6 MaTepuajibHO-TEXHHYECKOE o0ecnevyeHne JUCHUUIINHBI

Y4eOHbIe ayAUTOPHUH IS IPOBEACHUS 3aHITHH JICKIIMOHHOTO THIIA, IS TPOBEICHUS TPYIIOBLIX U
WHJMBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYLIErO0 KOHTPOJIA U IPOMEXKYTOUHON aTTECTALUU.

Jnst mpoBeneHust 3aHATUH CEMUHAPCKOTO THIIA UCIIOIb3YETCS] KOMIBIOTEPHBIN KJIACC, OCHAIICHHBIN
KOMITBIOTEPaMH ¢ MUHUMAJIbHBIMU XapaKTEPUCTUKAMU: ONlEpaTHBHAA MaMATh: He MeHee 2 Gb; mporeccop He
MeHee 4YeM Ha 2 sjipa W 4actotoi He meHee 1,6 Ghz; o0béM mamsTu BHaeOKapThl He MeHee 512 Mb;
xKecTkuil nuck He meHee yeM Ha 200Gb; nanuune Usb — pazbema Ha JIMIIEBON CTOPOHE CUCTEMHOTO OJoKa
(BBepxy); auaronains KK monutopa He menee 17.

AyIUTOpUN OCHAIICHBI KOMIUIEKTAaMHU yUY€HHYEeCKO MeOenH, TEXHHYECKUMH CPelICTBaMU 00y4YeHHs,
CIIy>KalllUMU JJIsl IpeCTaBIeHUs yueOHOU nH(popMauu 00JIbIION ayAUTOPHH.

[TomerieHue A CaMOCTOSITENBHON PaOOTHI OOYYarOUIMXCS OCHAIIEHBI KOMIBIOTEPHON TEXHUKOM,
noakiIoueHHo Kk certu "VHTepHeTr", M obecrneueHHMEM JOCTyNa B AJIEKTPOHHYIO HH(POPMAIMOHHO-
obpazoBarensHyt0 cpeny OI'Y.


http://aist.osu.ru/
https://yandex.ru/legal/browser_agreement/
https://bigenc.ru/

